The Thermodynamics of Partitioning of Phenothiazines between Phosphate Buffer and the Lipid Phases of Cyclohexane, n-Octanol and DMPC Liposomes.
The partitioning of six phenothiazines was determined between phosphate buffer (pH 6.0) and the lipid phases of cyclohexane, n-octanol and dimyristoyl phosphatidylcholine (DMPC). For DMPC liposomes studies were carried out both below and above the phase transition temperature (Tc) of the liposomes. The partitioning of chlorpromazine hydrochloride between n-octanol and phosphate buffer was both pH and concentration-dependent. A linear relationship between the absolute temperature (T(-1)) and the logarithm of the equilibrium partition coefficient (ln K) was derived. The temperature dependence of the partition coefficient (K) over the temperature range 20-40° C in cyclohexane and n-octanol, and 5-40° C in DMPC liposomes, permitted the calculation of free-energy (G), enthalpy (H) and the entropy (S) of partitioning. Both the entropy and the enthalpy of partitioning of phenothiazines were positive in the three systems studied. In general, the partitioning of phenothiazines in cyclohexane, n-octanol and DMPC liposomes (both above and below the phase transition temperature (Tc)) is entropically controlled. Correlation was not however found between the free-energy of oil-water partitioning and liposome-water partitioning which may be attributed to the formation of surface associated phenothiazine in high concentrations at the liposome water interface. The concentration dependent partitioning of chlorpromazine in DMPC liposomes may be attributed to the adsorbed fraction of drug.